The present investigation aimed to evaluate some Egyptian cotton cultivars i.e.: Giza 86, Giza 94, Giza 87, Giza 88, Giza 92, Giza 93 and Giza 96 under three different locations in Lower Egypt (Delta) during the two successive growing seasons of 2015 and 2016 for yield, seed quality and viability characters. Randomized complete block design with three replications was used at each location. Significant differences for cultivars and locations for all studied characters, except free fatty acid and acid value. The effects of the growing years, interactions between (genotype x seasons), (location x season) and the second order interaction were significant on most studied characters, Also the effect of the interaction between (genotype x locations) was significant for all studied characters, except for seed cotton yield and lint percentage. Giza 94 and Giza 92 surpassed in seed cotton yield, boll weight, lint percentage and seed index. The cultivar Giza 92 gave the highest oil % and germination, while, Giza 96 produced the highest radical length, shoot length and seedling dry weight, while. Giza 88 surpassed all studied cultivars in protein %.Positive significant correlations were found between seed cotton yield and both boll weight and seed index, lint percentage and each (boll weight, seed volume and seed coat), boll weight and seed coat %, seed index and both (seed volume and seedling dry weight), free fatty acid and acid value, protein % and seed coat %, seed volume and seedling dry weight, germination % and both (shoot length and seedling dry weight), shoot length and seedling dry weight.
INTRODUCTION
Improving cotton quality through introducing cultivars is the most important objective of the Cotton Research Inistitue. Cotton yield and seed quality are important characters, the performance of cotton cultivars under different environments was studied by several works, i.e. Badr and Soad (2004 A) studied some genotypes extra long staple i.e. G 45,G 70,G 87,G 88, G 84*(G 74xG 68) during two seasons for seed cotton yield, boll weight, lint percentage, seed index, oil%, free fatty acid%, Acid value, crude protein %, moisture %, seed volume, relative density, seed coat, germination %, seedling vigor (radical length, shoot length and seedling dry weight). They found that year and year x location effect were significant for all traits except oil%, seed volume, shoot length and seedling dry weight also, insignificant for seed coat to year effect. The location was insignificant radical length. Genotype and genotype x year were insignificant for free fatty acidy and acid value also, genotype insignificant for significant for all traits. The genotype x year x location percentage and seedling dry weight. Badr and Soad (2004b) studied some genotypes long staple i.e. G 85, G 86, G 89, (G 89* G 86) and (G 89 * piwa S6 they reported that year and crud protein year x location were significant for all traits except for boll weight, seed index, oil%, free fatty acid, acid value, moisture % and seed coat also, year was insignificant for crude protein, seed volume and relative density. Location and genotype were insignificant for free fatty acid, acid value and seed coat also, location insignificant for relative density, genotype was insignificant for seed cotton yield. Genotype x year interaction was insignificant for seed cotton yield, boll weight, oil%, seed coat and germination. Genotype x location was significant for all traits except seed coat. Amal et al. (2009) reported that the effect of the difference among cotton varieties were significant for oil %, protein % and gossypol content. Amal et al. (2009) studied 8 genotypes i.e. G 45, G 70, G 85, G 86, G 88, G 89, G 80 and G 90 over 7 years found that the effect of genotype, year and the interaction between them were significant for seed oil content and protein content %. Shaker (2014) evaluated five extra long staple cotton genotypes (G. 70, G 88, G 92, {G 84 (G 70 X G 51b X G 62)}, G 96 and G 77 x S 6 (G 93) and detected that the mean square due to genotypes, location and year x location were significant for seed cotton yield, boll weight, lint percentage and seed index. While those due to year and genotype x year x location was significant for the previous characters, except for seed index. Genotype x year was significant for seed cotton yield and lint percentage. Genotype x location was significant for seed cotton yield and boll weight.
Abd El-Aty et al (2015) studied some genotypes performance i.e. ( 10229 x G 86) , G 94, G 45, G 70, G 85, G 86, G 87, G 88, G 92 and exchange hydride among them for half diallel found that genotype effect was significant for oil content %, protein content, acid value as F1 generation (traits) as well as germination %, seedling length, seedling vigor index, seedling fresh weight and dry weight in F2 generation for control and accelerated aging treatment. The results exhibited that seed index, seed density, were positively correlated with germination % under control and accelerated aging conditions, seedling length and seedling vigor index under accelerated aging as well as seedling dry weight under control.
The aim of the present investigation was to evaluate some Egyptian cotton cultivars for yield, seed quality and viability characters.
A randomized completed block design with three replications was used at each location. Each plot 60 m 2 . The distance between hills was 25cm and each hill was thinned to two plants. Sowing date was at during the second week of April. Cultural practices were carried out as recommended in cotton fields. Data were collected for the following traits: -Seed cotton yield (k/fed) obtained as weight of seed cotton yield (kg) per plot and converted to kantar per feddan (kantar = 157.5 kg).
-A random sample of 50 bolls was harvested at random from each plot and was used to obtain plot mean values for: a-Boll weight in gram (BW (g)): The average weight of 50 bolls in gram. Physical properties of seed cotton -Seed index and seed volume: One hundred seeds were counted and weighed. Then their volume was measured by absolute displacement method (Kramer and Twigg 1962) . -Relative density of seeds was calculated accorded to Kramer and Twigg (1962) 
Chemical composition characters:
Seed sample were taken at random from each plot and grounded to fine powder to pass through 2 mm mesh for chemical analysis; i.e. moisture content, fat, crude protein, free fatty acids (F.F.A) and acid value (A.V) were determined according to procedures outline in AOAC (1990) .
Statistical analysis:
Analysis of variance was done according to Snedecor and Chochran (1982) for each location. Combined analysis for all location was performed on all the studied traits as out lined by Mclntosh (1983) . Differences between means were compared by using the least significant difference (L.S.D.) test as given by Steel and Torrie (1980) .
RESULTS AND DISCUSSION
The results reported in this investigation included the evaluation of seven Egyptian cotton cultivars in the two seasons, i.e. 2015 and 2016 across three different locations of Lower Egypt in order to study the effects of genotypes, locations, years ant their interactions and the interaction between them. 
Table1

1-Cultivars effect:
Seed cotton yield, some its components, seed quality and seed viability characters of cotton cultivars in combined analysis for three locations ( Beheira, Gharbia and Dakahlia) and two seasons (2015 and 2016) are presented in Table1. The obtained results showed that the effect of the different cotton cultivars on all studied characters were significantly different, except for free fatty acid % and acid value.
The cultivars Giza 94 from long staple category superior in yield and its components on the rest cultivars. The cultivars Giza 96, Giza92 and Giza 88 recorded the highest yield and boll weight on all cultivars from extra long staple category; also Giza 96 superior in lint percentage for this category. However, the cultivar Giza 87 was the lowest one in yield and its components. These results confirm the findings of Hassan et al. (2013 ), Abd El-Salam et al. (2014 and Shaker et al. (2014) . They reported that the effect of genotype was significant on yield and yield components. Giza 92, Giza 96 and Giza 93 gave the highest value for oil % than the other genotypes, while, G 87 and G 88 were the lowest in oil%. G 88 gave the highest value for protein%, moisture% and seed coat%. While, G 93 gave the lowest protein%, moisture% and seed coat%. The cultivar G 96 gave the highest seed volume than the other genotypes while, G 88and G 86 gave the lowest in this respect. G 92 and G 94 gave the highest seed relative density while, G 86 was the lowest in this respect. G 92 and G 96 gave the higher germination %. G 96 gave the higher radical length, shoot length and seedling dry weight than all genotypes. G 87 and G 88 gave the lowest in these respects. This may belong to different the gene expression for genotype to germblasm another. Also, this results in agreement with those obtained by Atteia (2001), ElDesuky (2002), Badr and Soad (2004 a) , Badr and Soad (2004b) , Amal et al. (2010) , Hassan et al. (2013) and Abd El-Aty et al. (2015) . Table 2 shows the average values of studies characters as affected by different growing year. The combined analysis showed highly significant differences in all studied characters due to years except lint %, free fatty acid, acid value and seed coat. The first season (2015) gave the significant best values for seed cotton yield, boll weight, seed index, moisture % seedling dry weight. While, the second season (2016) gave the significant best values for oil %, free fatty acid %, acid value, protein %, seed volume, relative density, seed coat, germination %, radical length and shoot length. This may belong the different among the climatic conditions from year to year. These results are in harmony with those obtained by Badr and Soad (2004 a) , Badr and Soad (2004b) , Hassan et al. (2013) , Abd El-Salam et al. (2014) and Shaker (2014) . They reported that the effect of growing season was significant on cotton yield and some yield component characters. Also, Atteia (2001), El-Desuky (2002) and Abd El-Aty et al. (2015) .they reported that this effect was significant in some cotton seed characters. Table 2 shows the average values of studied characters as affected by different growing location. The combined analysis showed highly significant differences in all studied characters due to location except free fatty acid % and acid value. The cotton grown at Gharbia and Dakahlia recorded the highest yield, boll weight (g) and seed index (g). While, Beheira location recorded the highest lint percentage. These results are in agreement with those obtained by Badr and Soad (2004b) , Hassan et al. (2013 ), Abd El-Salam et al. (2014 and Shaker (2014) . They reported that the effect of growing locations was significant in cotton and some yield components. Seed oil %, protein %, seed volume (mm3), seed coat % and seed vigor for the cotton genotypes grown at Gharbia were higher than the other two locations. While, the less protein % was for cotton grown at Dakahlia. Also, the lowest seed coat % was for cotton grown at Beheira. The highest seed volume was for cotton grown at Gharbia, while at Beheira was the lowest for these two characters. The highest germination % was for cotton grown at Dakahlia, while at Beheira was the less. The highest radical length, shoot length and seedling dry weight were for cotton grown at Gharbia than the other two locations. Theses results are in harmony with those obtained by Atteia (2001), El-Desuky (2002), Badr and Soad (2004 a) , Badr and Soad (2004b) , Amal et al. 2010 and Hassan et al. (2013) . They reported that the effect of location was significant in most seed characters. This may belong to different environments in location to another.
2-Effect of different growing years:
3-Effect of different growing locations:
4-Effect of interaction between cultivars and location:
Data in Table 3 show that the cultivars x location interaction were significant for all studied characters, except seed cotton yield and lint %. Data indicate that cultivars differently at different locations. Gharbia location recorded the highest boll weight for Giza 86, Giza 94, Giza 92 and Giza 96. Giza 94 at Gharbia and Dakahlia recorded the highest seed index compared with Giza 86; also Giza 88, Giza 92 and Giza 96 surpassed on Giza 87 and Giza 93. Also, Giza 88 and Giza 93 at Dakahlia and Gharbia recorded the highest seed index. Beheira location gave the lowest values for boll weight and seed index for most cultivars. As for Giza 92 at Gharbia region gave higher oil % and germination percentage, while Giza 92 at Dakahlia produced the highest relative density. Giza 96 cultivar recorded the highest values for seed coat (39.20), radical length and seedling dry weight for the cotton grown at Gharbia, while, Giza 96 at Dakahlia gave the lowest acid value. Giza 87 cultivar at Dakahlia gave the lowest free fatty acid. Giza 86 gave the lowest value of moisture % at both Dakahlia and Ghrbia. Giza93 at Behira produced the highest shoot length. Giza 87 cultivars gave the lowest values for boll weight (g), seed index (g), oil %, free fatty acid, acid value and seed volume were at Dakahlia. While, Giza 87 at Gharbia gave the lowest germination % and shoot length. Theses results are in harmony with theses obtained by Badr and Soad (2004 a) , Badr and Soad (2004b) , Amal et al. 2009 , Amal et al. 2010 and Hassan et al. (2013 . They reported that the effect of location was significant in most seed characters.
5-Effect of the interaction between cultivars and
growing seasons: Table 4 show the average values of the studied cotton characters for the seven Egyptian cotton cultivars growing during the two successive seasons (2015 and 2016) , all studied characters, except for lint %, free fatty acid, acid value and shoot length were not significant effect. The cultivars Giza86, Giza 94 and Giza 96 during two seasons produced the highest boll weight; also Giza 94 during the 1 st season. G 92 during two seasons gave the highest oil%. G 96 during 2 nd season gave the highest protein % and radical length (cm). G 94, G 88, G 92, G 93 and G 96 during both seasons produced the highest seed volume. G 92 and G 94 during two seasons gave the highest relative density. G 92 during 1 st season produced the highest seed coat. Giza 92 during 2 nd season produced the highest germination percentage. G 92 and G 93 during both seasons and G 94 during 2 nd season gave the highest seedling dry weight. G 87 during 2 nd season gave the lowest boll weight (g) and seed index. G 86 and G 87 during two seasons gave the lowest seed Badr and Soad (2004b) , Amal et al. 2009 , Amal et al. 2010 and Hassan et al. (2013 . They reported that the effect of location was significant in most seed characters. 6-Effect of the interaction between growing location and season: Table 5 shows the average values of the studied cotton characters for the three locations during the two successive seasons (2015 and 2016) and indicated that the all studied characters were significantly, except for lint % and seed volume.
The highest values for seed cotton yield, free fatty acid and acid value at Beheira in the 1 st season.
The highest boll weight, seed coat and germination were at Dakahlia in the 2 nd season, also Gharbia location equal significantly Dakhlia for boll weight.
The highest oil %, protein %, moisture, radical length and shoot length at Gharbia in 2 nd season. The highest values of seed index and seedling dry weight at Gharbia in 1 st season. The highest relative density at Beheira in 2 nd season. Therefore it could be concluded that the mean values of different traits varied from location to another according to the year of production. These results may belong to the each character needs suitable condition environment for the best quality. Theses results are in harmony with those obtained by Badr and Soad (2004 a) , Badr and Soad (2004b) , Amal et al. 2009 , Amal et al. 2010 and Hassan et al. (2013 . They reported that the effect of location was significant in most seed characters. Table 5 shows that the ( C x Y x L ) was significant on studied characters, except for seed cotton yield, lint %, seed index (g), oil %, shoot length and seedling dry weight. These results were in accordance with those obtained by Badr (2003) , Badr and Soad (2004 a) , Badr and Soad (2004b) , Hassan et al (2013 ), Abd El-Salam et al. (2014 and Shaker (2014) . They reported that the effect of cultivars (C), location (L), year (Y) and the interaction between them were significant on yield and yield components characters. Also Atteia (2001), El-Desuky (2002), Badr and Soad (2004 a) , Badr and Soad (2004b) , Hassan et al (2013) and Abd El-Aty et al. (2015) , they reported that effects were significantly on some cotton seed quality characters. However, Gipson and Joham (1969) , Quisenberry and Gipson (1974) and Thomson (1979) , they reported that effect of environmental conditions was significant on some seed quality and seed viability characters.
7-Effect of second order interaction:
8-Correlations between studied characters:
Results in Table 6 indicated significant Positive significant correlations were found between seed cotton yield and both (boll weight and seed index), lint percentage and each (boll weight, seed volume and seed coat), boll weight and seed coat %, seed index and both (seed volume and seedling dry weight), free fatty acid and acid value, protein % and seed coat %, seed volume and seedling dry weight, germination % and both (shoot length and seedling dry weight), shoot length and seedling dry weight.
The cultivar Giza 94 gave higher seed index than both Giza 92 and G 96 and it gave higher seed volume than each of Giza 92, Giza 93, Giza 96 and Giza 88. Giza 92 it gave higher germination %, Giza 96 gave higher radical length and seedling dry weight, this cultivar (G 88) gave the less than other genotypes for seed cotton yield, germination % and seedling dry weight. Its recommended by this correlations in the breeding program to improve seed cotton yield and seed characters. Some our results were in accordance with those obtained by Badr (2003) , Badr and Soad (2004 a) and Badr and Soad (2004b) , they reported that the relationship between seed cotton yield, boll weight and lint percentage was positive and significant. Atteia (2001), El-Desuky (2002), Badr and Soad (2004 a) and Badr and Soad (2004b) reported that the correlation between (seed index and seed volume) was positive and significant while the correlation between (seed relative density and seed volume) was negative and significant. Hopper and MoDaniel (1999) who reported that improved seed vigor through genetic improvement programs. This correlation in the breeding program to improve seed cotton yield and cotton seed characters. Also, Leffler and Williams (1983) and Finch (1995) , they reported that both seed size and density are correlated with planting seed quality. El-Desuky (2002) reported that the correlation among (seed oil % and protein %) was negative and significant. Characters  X2  X3  X4  X5  X6  X7  X8  X9  X10  X11  X12  X13  X14  X15 
